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Abstract
© 2017 The Authors Published by Oxford University Press on behalf of the Royal Astronomical
Society. We report on long-term multiwavelength monitoring of blazar Mrk 421 by the GLAST-
AGILE Support Program of the Whole Earth Blazar Telescope (GASP-WEBT) collaboration and
Steward Observatory, and by the Swift and Fermi satellites. We study the source behaviour in
the period 2007-2015, characterized by several extreme flares. The ratio between the optical, X-
ray and γ-ray fluxes is very variable. The γ-ray flux variations show a fair correlation with the
optical ones starting from 2012. We analyse spectropolarimetric data and find wavelength-
dependence of the polarization degree (P), which is compatible with the presence of the host
galaxy, and no wavelength dependence of the electric vector polarization angle (EVPA). Optical
polarimetry shows a lack of simple correlation between P and flux and wide rotations of the
EVPA. We build broad-band spectral energy distributions with simultaneous near-infrared and
optical data from the GASP-WEBT and ultraviolet and X-ray data from the Swift satellite. They
show strong variability  in  both flux and X-ray spectr  al  shape and suggest  a  shift  of  the
synchrotron peak up to a factor of ~50 in frequency. The interpretation of the flux and spectral
variability is compatible with jet models including at least two emitting regions that can change
their orientation with respect to the line of sight.
http://dx.doi.org/10.1093/mnras/stx2185
Keywords
BL Lacertae objects: general, BL Lacertae objects: individual: Mrk 421, galaxies: active, galaxies:
jets
References
[1] Abdo A. A. et al., 2011, ApJ, 736, 131
[2] Acero F. et al., 2015, ApJS, 218, 23
[3] Aharonian F. et al., 2005, A&A, 437, 95
[4] Ahnen M. L. et al., 2016, MNRAS, 459, 3271
[5] Ahnen M. L. et al., 2016, A&A, 593, A91
[6] Albert J. et al., 2007, ApJ, 663, 125
[7] Aleksić J. et al., 2012, A&A, 542, A100
[8] Aleksić J. et al., 2015, A&A, 576, A126
[9] Aleksić J. et al., 2015, A&A, 578, A22
[10] Atwood W. B. et al., 2009, ApJ, 697, 1071
[11] AtwoodW. et al., 2013, in Brandt T. J., Omodei N.,Wilson-Hodge C., eds., Proc. of the 4th Fermi Symposium,
Monterey, California
[12] Baloković M. et al., 2016, ApJ, 819, 156
[13] Bessell M. S., Castelli F., Plez B., 1998, A&A, 333, 231
[14] Blasi M. G. et al., 2013, A&A, 559, A75
[15] Blinov D. et al., 2016, MNRAS, 462, 1775
[16] Böttcher M., Reimer A., Sweeney K., Prakash A., 2013, ApJ, 768, 54
[17] Burrows D. N. et al., 2005, Space Sci. Rev., 120, 165
[18] Cardelli J. A., Clayton G. C., Mathis J. S., 1989, ApJ, 345, 245
[19] Carnerero M. I. et al., 2015, MNRAS, 450, 2677
[20] Carnerero M., Raiteri C., Villata M., Acosta Pulido J., Smith P., Larionov V., 2016, Galaxies, 4, 61
[21] Donnarumma I. et al., 2009, ApJ, 691, L13
[22] Edelson R. A., Krolik J. H., 1988, ApJ, 333, 646
[23] Hartman R. C. et al., 1999, ApJS, 123, 79
[24] Hovatta T. et al., 2015, MNRAS, 448, 3121
[25] Hufnagel B. R., Bregman J. N., 1992, ApJ, 386, 473
[26] Ikejiri Y. et al., 2011, PASJ, 63, 639
[27] Jorstad S. G. et al., 2010, ApJ, 715, 362
[28] Kapanadze B. et al., 2016, ApJ, 831, 102
[29] Kiehlmann S. et al., 2016, A&A, 590, A10
[30] Larionov V. M. et al., 2008, A&A, 492, 389
[31] Lico R. et al., 2014, A&A, 571, A54
[32] Lister M. L. et al., 2009, AJ, 137, 3718-3729
[33] Lockman F. J., Savage B. D., 1995, ApJS, 97, 1
[34] Mannucci F., Basile F., Poggianti B. M., Cimatti A., Daddi E., Pozzetti L., Vanzi L., 2001, MNRAS, 326, 745
[35] Marscher A. P., 2014, ApJ, 780, 87
[36] Massaro E., Perri M., Giommi P., Nesci R., 2004, A&A, 413, 489
[37] Mattox J. R. et al., 1996, ApJ, 461, 396
[38] Miller H. R., 1975, ApJ, 201, L109
[39] Nalewajko K., 2010, Int. J. Mod. Phys. D, 19, 701
[40] Nilsson K., Pasanen M., Takalo L. O., Lindfors E., Berdyugin A., Ciprini S., Pforr J., 2007, A&A, 475, 199
[41] Paliya V. S., Böttcher M., Diltz C., Stalin C. S., Sahayanathan S., Ravikumar C. D., 2015, ApJ, 811, 143
[42] Peterson  B.  M.,  2001,  in  Aretxaga  I.,  Kunth  D.,  Mújica  R.,  eds.,  Advanced  Lectures  on  the  Starburst-
AGNConnection.World Scientific, Singapore, p. 3
[43] Pian E. et al., 2014, A&A, 570, A77
[44] Piner B. G., Pant N., Edwards P. G., 2010, ApJ, 723, 1150
[45] Polletta M. et al., 2007, ApJ, 663, 81
[46] Punch M. et al., 1992, Nature, 358, 477
[47] Raiteri C. M. et al., 2010, A&A, 524, A43
[48] Raiteri C. M. et al., 2015, MNRAS, 454, 353
[49] Raiteri C. M. et al., 2017, MNRAS, 466, 3762
[50] Roming P. W. A. et al., 2005, Space Sci. Rev., 120, 95
[51] Sandrinelli A. et al., 2017, A&A, 600, A132
[52] Schlegel D. J., Finkbeiner D. P., Davis M., 1998, ApJ, 500, 525
[53] Sinha A., Shukla A., Misra R., Chitnis V. R., Rao A. R., Acharya B. S., 2015, A&A, 580, A100
[54] Skrutskie M. F. et al., 2006, AJ, 131, 1163
[55] Smith A. G., 1996, in Miller H. R., Webb J. R., Noble J. C., eds., ASP Conf. Ser., Vol. 110, Blazar Continuum
Variability. Astron. Soc. Pac., San Francisco, p. 3
[56] Smith P. S., Schmidt G. D., Hines D. C., Foltz C. B., 2003, ApJ, 593, 676
[57] Ulrich M.-H., Kinman T. D., Lynds C. R., Rieke G. H., Ekers R. D., 1975, ApJ, 198, 261
[58] Villata M., Raiteri C.M., Lanteri L., Sobrito G., Cavallone M., 1998, A&AS, 130, 305
[59] Villata M. et al., 2009, A&A, 504, L9
[60] Villata M. et al., 2009, A&A, 501, 455
[61] Visvanathan N., Wills B. J., 1998, AJ, 116, 2119
[62] Wilms J., Allen A., McCray R., 2000, ApJ, 542, 914
